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INtRODUctION
Priapism is defined as an involuntary erection unassociated with sexual arousal that may be painful and persistent. It is considered a medical emergency that may result in erectile dysfunction if not treated promptly. Priapism in children is generally associated with sickle cell disease (SCD) (1-3). The incidence of priapism in children with SCD is estimated to be between 35% and 89% (1, 3) . Approximately 27% of patients with sickle cell disease between 5 and 20 years of age have at least one episode of priapism and the probability of having at least one episode of priapism by age 20 was reported to be 89% (4) . It is generally presented clinically as a painful, self-limiting event of short duration; however, recurrent episodes of priapism may result in physical and emotional damage in both children and adults (5) .
Recurrent priapism is common in children (2, 5) . Different medications have been used to prevent the occurrence of new episodes; however, there is no consensus on the best option (6) . Hydroxyurea is an alternative for the prevention of attacks of severe vaso-occlusive disease, but its benefits for the treatment of priapism are not yet fully established (7, 8) .
The guidelines of the American urological Association (AUA) cite the use of GnRh anaVol. 38 (5): 682-686, September -October, 2012 logues to prevent new episodes of priapism in adults; however, this treatment, aside from being expensive, may lead to a decrease in libido and should be avoided in children (9) .
Anti-androgens have been used to treat priapism in adults with satisfactory results (2, 5, 6, 10) . The dose of 100 mg/day of cyproterone acetate is associated with a reduction in nocturnal priapism attacks and a 50% reduction in serum LH, FSH and testosterone levels. On the other hand, patients experience a loss of libido (5) . Treatment with bicalutamide (50 mg) was reported in three young men with recurrent priapism (10) . No new episodes occurred while the patients were on the medication, but one patient developed breast swelling and gynecomastia. No change in libido was reported.
Finasteride has already been evaluated by Rachid-Filho et al. for the prophylactic treatment of priapism in adolescents and adults (6) . In that study, 35 patients were treated with decreasing doses of 5 mg, 3 mg and 1 mg of finasteride daily for 4 months. The age of the patients ranged from 15 to 53 years, and they all had sickle cell disease and a history of recurrent priapism. After treatment, 46% of the patients reported a cessation of priapism episodes. The authors failed to describe how many patients were under 18 years of age and did not report the outcome for this specific group. The aim of the present study is to test the hypothesis that a low dose of finasteride would be effective in preventing recurrent priapism in children.
MAteRIAL AND MetHODS
Since 2007 all children and adolescents with recurrent episodes of priapism have been treated with finasteride in our department. The medical records of these patients were reviewed for this study. In four cases, the dose used was 1 mg a day, while the remaining patient received 1 mg twice a day.
All patients were contacted and interviewed together with their parents. Data were obtained on the number of episodes of priapism prior to and following the beginning of medication, the maximum and minimum duration of the episodes, whether or not the attacks were painful, whether any surgical procedure had been needed, and erectile function before and after the use of finasteride. Priapism was defined as the presence of a persistent, spontaneous, painful erection. None of the patients had ever had sexual intercourse before treatment. To evaluate erectile function, we asked the mothers of children and adolescents who had not started sexual life on the presence of nocturnal or morning erections. Adolescents who had initiated sexual life during follow-up, reported the presence of erections during sexual activity. Two were prepubescent and 3 were going through puberty.
There was no signing of informed consent, since the data were obtained through chart review and follow-up was obtained by telephone. The decision to use finasteride was made due to the high frequency of episodes of priapism. The study was submitted to the ethics committee of our institution during the course of treatment.
ReSULtS
Five patients with recurrent priapism, all of whom had SCD, were evaluated. Prior to initiating finasteride treatment, one patient reported having had 6 episodes of acute priapism, while the remaining patients had had more than 10 episodes. One of the patients reported having non painful sporadic episodes of shorter duration (stuttering priapism) almost daily. The duration of the episodes ranged from 30 minutes to 17 hours. During the emergency, one patient could only effectively treat his episode through venous hydration. In three patients, both venous hydration and drainage of the corpora cavernosa were necessary. One patient underwent distal spongious cavernosa fistula after failure of a more conservative treatment.
Finasteride was used for a mean of 7.5 ± 3 months (range 6-14 months). The mean age of the patients at beginning of treatment with finasteride was 12.0 ± 3.08 years (range 8-16 years). During treatment, two patients had 2 episodes of stuttering priapism and one had eight. These patients were among those who reported more than 10 episodes previously. However, all episodes were of short duration and involuted spontaneously. After treatment, four patients had no episodes at all, and one patient reported stuttering priapism. In an attempt to treat the episodes, this last patient used finasteride intermittently without his doctor's consent (self-medication). The mean duration of follow-up was 20 months (range 9-31 months). No side effects were reported. All patients reported normal, full erections (Table-1 ).
DIScUSSION
Priapism is a medical emergency that mainly affects patients with SCD. It may result in permanent damage to the patient (11) . It is believed that the phenomenon of vaso-occlusion, very common in patients with SCD, may hamper blood circulation to the penis (12) . Since there is no standard treatment for the prevention of further attacks, it is very common for children with priapism to have been submitted to several different forms of management (2,6,13).
Priapism often occurs as an episode of short duration. More conservative forms of management have been attempted as a means of treating the attacks. It is very important that patients with SCD who experience episodes of priapism be managed first with hydration, pain and anxiety relief, and alkalinization of the blood; this approach does not resolve the priapism episode, that can be treated with drainage of the corpora cavernosum and possibly the injection of adrenergic agents into the corpora cavernosum. More invasive approaches such as surgery to decompress the corpora cavernosa are restricted to the refractory acute attacks. (11, 14) . The recurrence of the acute episodes is common. The use of vasodilator agents such as pentoxifylline (12), as well as several anti-androgenic drugs such as flutamide, bicalutamide (10) and cyproterone acetate (5,10,12) have been used to prevent further attacks. Some authors recommend managing recurrent priapism in selected cases of adults with the use of selfadministered intracavernosal injections of alphaadrenergic agonists such as metaraminol, etilefrine and epinephrine (15) (16) (17) ; however, this is not practical in the case of children. Okpala et al. (13) reported a good clinical response with the alpha-adrenergic agonist, etilefrine (50-100 mg/d), in 13/18 adults with recurrent priapism (72%), 17 of whom had SCD. Despite these positive findings, however, side effects such as headache, tachycardia and hypertension are of concern. To our knowledge, there is no record of this drug ever being tested on children.
Finasteride is currently considered an alternative prophylactic treatment for recurrent priapism in adults (6, 12, 14) . This drug acts by inhibiting the type 2 isoform of the 5 alpha-reductase enzyme, which is responsible for the conversion of testosterone into dihydrotestosterone predominantely in hair follicles and the prostate (6). However, the exact mechanism through which this drug reduces the frequency of priapism attacks resulting from vaso-occlusive events is unclear. There is no significant androgenic activity in prepubertal children that would justify the use of this drug (18); however, it has been speculated that its effect may be mainly due to its ability to inhibit calcium efflux from smooth muscle cells (4) . It is possible that finasteride may reduce the rate of nocturnal spontaneous erections. Finasteride has little effect on the level of serum testosterone and it has no other steroidal, androgenic, estrogenic or progestinic effects (19) . Finasteride acts by inhibiting the action of 5-alpha-reductase type 2 and thus inhibiting the conversion of testosterone into DHT. This enzyme occurs most abundantly in hair follicles and prostate tissue. Therefore, the use of a low dose of finasteride might have little effect in the pubertal androgen development and epiphyseal closure. Of concern is the role of DHT during penis development at puberty. We did not find any complaints of stunted growth of the penis in our patients. However, we recommend that this treatment be performed in low doses and for a short period of time.
The dose of finasteride prescribed for priapism in adults ranges from 3 to 10 mg/day. At these doses, side effects such as a reduction in libido, problems with ejaculation and gynecomastia have been described (6, 12) . However, these side effects were not found with the use of a 1 mg dose. Rachid-Filho et al. (6) treated 35 adults with recurrent priapism using finasteride, starting at a dose of 5 mg and reducing this dose every 40 days, first to 3 mg and then to 1 mg. After the fourth month of evaluation, these investigators observed that 16 patients (46%) reported no recurrence, while another 16 patients (46%) had 1-15 recurrent episodes. At the beginning of the treatment with finasteride, the mean number of episodes of priapism per patient had been 22.7 compared to 2.1 after 4 months of treatment. These results show that finasteride successfully decreased and controlled the number of recurrent episodes of priapism in that sample.
In view of the physical and emotional sequelae resulting from fibrosis and erectile dysfunction that may occur as a consequence of recurrent priapism in this age group, attempts to avoid new episodes have been carried out. Antiandrogens are generally used in this population for the purpose of treating endocrine disorders and normalizing a state of hyperandrogenism. In these situations, the use of low-dose antiandrogens corrects the state of hyperandrogenism without causing any relevant side effects. No publications were found on the use of antiandrogens in male children without preexisting hormonal disorders. Therefore, we still do not know the long term safety risks and finasteride should be used in selected cases only.
cONcLUSIONS
To the best of our knowledge, this is the first study to evaluate the use of finasteride in children. No side effects were found at the doses of 1-2 mg a day in children and adolescents after a maximum of 14 months of use. These results suggest that a 1-mg/ day dose of finasteride is effective in preventing the recurrence of priapism in children and adolescents with SCD. Despite the frequency of attacks in all five patients prior to treatment, only one had short attacks of stuttering priapism during or after finasteride treatment.
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